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INVERSION AND REPRESENTATION FOR THE POISSON-LAGUERRE TRANSFORM
is the associated function of the source solution g(n; t) = g(n,0;t) of the Laguerre difference heat equation Vnu(n,t) = ut(n,t), with V"/(n) = (n + l)/(n + 1) = (2n + a + l)/(n) + (n + a)/(n -1).
A simple algorithm for the inversion of the transform (*) is derived. For m = 0, the transform (*) is basically a power series so that the inversion algorithm leads to a useful identity involving binomial coefficients. In addition, a subclass of functions is characterized that is representable by a PoissonLaguerre transform (*).
1. Introduction. The Laguerre difference heat equation is given by
where we define the Laguerre difference operator V" by
The fundamental solution of equation (1.1) is the function /•CO gin; t) = / e"txL^(x) diî(x), dfi(x) = e~xxa dx, t > -1,
where L"(x) is the Laguerre polynomial of degree n. See [4, (7) , p. 188].
The associated function of gin; t) is given by Our goal is to derive a simple algorithm for the inversion of the Poisson-Laguerre transform (1.5). Since the reduced Poisson-Laguerre transform, obtained when n -0 in (1.5), is basically a power series, the algorithm leads to a useful identity involving binomial coefficients. In addition, we characterize a subclass of functions representable by a Poisson-Laguerre transform.
The results provide a discrete analogue, in part, of those for the corresponding transforms for the classical heat equation [6, 7] , for the generalized heat equation [1, 3] , and of the Laguerre differential heat equation [5] .
Preliminary
results. Let T be the set { -1,0,1,...} x { -00 < t < 00} of vertical lines in the plane and let S be a subset of T. A point P = in, t) 6 S is an inner point of S if there is a neighborhood N of t such that {(n,i) | t G N} c S and if the points (n -1, t), (n+ 1, t) S 5. S is a domain if its vertical segments are connected open sets and if each of its vertical segments, except the end segments, has an inner point.
A function u(n, t) in a domain 5 of T is a Laguerre temperature if and only if u(n,t) eC1 asa function of t and w(n, i) satisfies the Laguerre difference heat equation (1.1) for every inner point of S.
In [2] we established that a convergent Poisson-Laguerre transform (1.5) is a Laguerre temperature u(n, i) with initial temperature u(n,0+) = fin). We note, then, that the reduced Poisson-Laguerre transform u(0, i) may be interpreted as a Laguerre temperature at n = 0 t seconds after the initial Laguerre temperature is <p(n). We will exploit this approach in deriving an inversion algorithm. To this end, we need the following series representation for the associated source solution.
Lemma. For t > -1, 3. Inversion. We now may establish our primary inversion algorithm. The necessity of the conditions is thus established.
To prove sufficiency assume that 
